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(57) Abstract: An electron beam generating apparatus for generating elec- 
tron beam comprising cathodes for generating thermoelectrons, a cathode 
power source unit for applying negative voltage to the cathodes to emit ther- 
moelectrons from the cathodes, grids corresponding to the respective cath- 
odes for respectively converging thermoelectrons emitted from the cathodes 
to form electron beams, and an insulator with the cathodes and grids dis- 
posed thereon. 
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m m m 

»t^t'-Air^u ^ ^^tft-t^m^-^-^nt/tmmmi- 
*WRoia«o-ifi5ii-5 0 

#12 0 00-3 6 0 0 6 7 ffilB ^12flU27B 

±Kut«^&*fc«#4t;u »©n^ ir- a Lfc^a-^tt, »<dh 

#y- KteA*BE«rBttPU #y- K*»e>»« : ?-&;Sfctfj£*S;*; y- K«88&fc, 
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fc, use©* y- Kf4^ h vtxmmttbti, ®-<d* y- K«w*»e>«E*«Hi 

$ttXJ:v\ »(D^y s/ K©**J«©^!> y K«fcDXfc*MH!l©, «*©*' 
y y K#Rttfe;h,fcffi*lM3-iBrtfc:, »©^y y Ka*KW-5>*Lfca5i«SlfiC* 

«*©^y y k»*\ FJf^^y y rtmfewv y K^p^-rs^y y k£©«s 

y y Ki*Rrtb*bfcl»^»aiK:»-3<|fi»WJBEJ:5«< *5 J: 5K:iBtt£*vC<fc 
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W»1-5*j»o*y-K«EttWSI»S:Hfc<g^r«tVN 0 tilt, *MiVD?Vy 

y ^ h«W«r*ix-?*i**.5*»:07^ 7^ >- hfcSBii. ^ft-en©* y— Kte 

*:XRHI*."tJ:V\ lo©*y-K«ag#A«ES:^Jp-rs*»:o*y-K 
fc* *r*L«H:7-r?y VhM£^;i5fc&©»©;&y-K^-y>ix 10© 
# y- Kma^A«EESr^iPt5*»0* y- Kfc*ti^tL»Jfebfc*»0^y y 

*y-K©^BK8f± % 3. 5^^yOT-C&t)> *y-K©#sBI», 0. 
^^X«»^©M4^©J^i-5M««lr3g^lix-C i V \ 



WO 02/43102 PCT/JP01/10019 

4 

ttS©*^-A&^j^5«jft©^i) s/ Ki, lto*y-KMt© 

0 2«u Vf-br-A&riUKftl 0 O©mSi3B©fllfi&©-0iJ«:*1-. 

B4ft, WtfeoSV v K2 0 mfetofV y K2 0K:»S6i"5^y y F2 
0 i ©;»»£ ©ffiK HI t? fc 5 „ 

0 5 fit, ^EtefctfSfc* tf-A«3fe&l!3 0 0©ffil8&II|-?fc£„ 

Elite, *3SW©-*16^18fc«<5*^^-A»3feStit3 OOOM^t. 

m^tf-^^^g3 o oa,m^tf-A}c«t 19 ^^^3 9 2 icms©**^ 

3 4 0 i^riix.5o 
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t«t^5M§lf^3 7 Oh^xA3 9 2(^?^5/^-y©t©[Rl 
t&tfiM X&H&i-5 fra/yfiijMIMS 3 8 0 £^t?m^ft#m&#;l5o £fc 
, m3felH53 5 0(i, /^^y^Dfef^^x/NSg 2S:«it5.!?x^7 lt - 
'^3 9 6 k, £:c/n*^~5?3 9 6«:Ilt5!?iA^T- 5?Wttttt tr^tf^ 

&&mzirzmm<DMn&*%-r?>mimmtt3 6 2*3ct^2^iH5#3 1 2 

5H#*lt?-^X3 6 4 k, mi^gPW3 6 2£i§iibfcMScW*-^t:W. 
Srtt&KlWrSlKlJ^BMS 6 6*3 £ TO 2jfcJB«fa«$ 3 6 8 i^ttS, 

ifk-A4ffli ooit ll^it^sifo^y- Kl 0 * 
y-Kl OC^«JEE€rBliPL,*y-Kl o*»feii«^«r*w**** y- Km 

i o fc»m snfcifem-T-sr-ttL »©s^- tr- a * 

^t5Sfto^yy K2 0 bsZMfKOfV v K2 0 KMlS-iS* V- K 1 

as (H**-f) «ifc©#y- ki ojura*©^!) y K2 o#Kttfc*Lfc«* 

V>§^k^^LV\*fc^^ifi^KcD±^{is5 ij S'^3 5 2fc£*fc$*K 
^•Y^3 5 2«^$tL-CV>5^k^*LV^ *«ttK©T»^ if 

v v K2 o fc«ft«ifcsa*$*b-cvN6ci*s#*uv\ y K2 oictt, ^y 

s> K««*>e>A«EASRian**b % rtfigta^TWtW:. ^y y K2 0 <bs§nm^ 
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, ^^Om^tf-A^LTM^W^S^^^^^SMT W 3 7 6 t 

iw^fcif^Aeitst^if-Aiisati 3 6 tziii-z, moMK 

Hfctf>m^fc*-A£?:n/N3 9 2^BfM©M(-> ^^*n^)«^lf-A(^L-C 
$£Mft^34l[R]gf5 3 8 6 i, **/n3 9 2lZ.tti-Ztt®l'>Xb tr««Bb, 

o 

$M3 4oit tB&Mma 3 os^suf<j«3 2 0 mm^sr 

3 2 0B, ttT-tr-Af&HWass 3 2i, ^ttW^-^^XfWftUFPS 34i, $04IIrJ 
ft!ll|l{RS3 36fc, 7*?^^tl7WWW3 3 8 i, ffffl1M*Pffi3 4 0i, 
^/^r-^JW3 4 2 tSr*1-«. KjSMWIS 3 Ofi, #l;ttf!7-^;*T 

if^WS3 3 2(1, ^fif-Ai^if i o o«r«WW5. ^ttm^v 

yXIW*l»3 3 4f±, il#ttt^^X3 6 4, »2**«f 7 4, IS 

3#$tl^VyX3 7 8 % j&4 t'fX 3 8 4*5±l^»5#*|lrtt-?^^X3 

8 8 KL&&t&*M&fflWi-& 0 J*»^I«I1*MWW 3 3 6 tt % Hi j#Uffifa$B 3 6 6 
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^7V^yWW 3 7 6te^*iiSflli«i«tt»!:Biial-s«EE*fW»-r*. m 
fife^Sl OOtt, y-Kl 0, *Sfe©^y s> K2 o, mw<D?><7fY 

itti 2, «toftitwi2 6, a«o««Ettffl*fu i ^y ? Kftim 

18, ^yyKWH2 4, *y-F«»4 8, &tf#y- Fl»3 0 

5, #y-Km»3 0Wu *jfcO*y-K«K3 2^U *«fcO*y-KS8R 

3 2 o-etb-eixtt, in 2 Kijrr ± 5 fc* m$k<D* y— ki o rime* wts, 
<D#y- ki o&u^y y K2 o\z®wi&ti?>mmb, mm^mm^^xm 

m^^Aiwm 3 3 2it **im©# y- Km 3 2 ififflkn* y- K 1 o 

teBtto-r SMEGMA-*-*. * y ~ K 1 0 lcf ^ * y ~ Kmas 3 2 * * y ~ K * w 
M4 s ktmto^%mi£(Dfox*h?>i)mmmtfm\i£n%o #y- kiwwsesm 

8 f±, # y- Km 3 2 5 r t ©T?t 5«JEE©^#|g £ U V^WBt? 

# y- K 1 0 ©«0iW©fi#«fcS-3VNT* V— K 1 0 icBJAp-f 5WEESr«»$ 
*5©#8P*U\ «f lf-AjWm3 3 2f4, *y-KIWPJm4 8iS*y-K 

i omPpijD-rsmjEESr-ett-enflfiHBuxiv^ *»©*y-Kms2r4, 
u\ *fco* y- Km 3 2 ©ray^is^aita r t 
vvv Km 2 4 r±, ^ y y k 2 o ^rti^tt©^ y v K2 o «s^ts* y 

-KI OOWffimWU-CXmmSrHliDUfcTOSr-^itSo ^y J/ K2 Otett, * 

y-FtS3 2^OT-t-smjEt, ^y s/ Km 2 4#M-r sm^t ©scrota 



WO 02/43102 PCT/JP01/10019 

8 

£ft5„ 09*.tf % #y- KfflK3 2tt, 5 0 k V©A*Efc*£U ^y y Km 
2 4li, 2kVG>A*E«r35£bfc»6\ # y— Kl 0 fcf4IB5 0 k V©**JE# 

#y-Kl Ofi, 7-f7^«ll 2^&iKlfr$ii/57^?^ j/bfcfcKiJ: 
•J*n»$n5r.tK:J:D, SMi^SrlBSLi***. 3§£LfcM^fi, *y-K10 

6 2^f-^3 9 6^ii$f-c7/-Kfcu #y-Ki o tattry-K 

* lv\ ^&mns$ 2 6it yjjfy hmmn i2«y-Kio 
Kj&^scta^tifcjinm^asrftywi-f si *^-A©m*«riw 

^£«^-A©m*©flW**-£*."CJ:<» AnfRmiiaEtt 2 6 ft* ^S^tf 

-AcDm^ftoitfBts^v^, 7-f9y^hmaEW**y-Ki o\m$fcrz>7 

^9^^hW*«r*J*fCJ:V\ m^-A&&ggl 0 0 fit, ^yK2 

o#^j£i-5^#m^-A©m*K:s<5^T, Mi$»2 6^itt5 
o b^tb $ ftfcjRrtrj-tt, * y- k i o i u icAiff^M * tifc y y * k 2 

0 M J; y- Kl 0 3ft3£ra©ttffi#K£2£<5vn\ 

mtttttti 6»/*y-Ki 0^3x5^5 y^3^m*ffi^tti-r5o ^y* 

KM 2 4#^y 5/ K2 OteBJflrt" S«Efrffl#IU W^tr-^omiSrWJIWi- 
t§oJ:5^ ^y y Km 2 4 *^W|iLt «fc v\ «?-tr-Aft|«|5 3 3 

2t±, ^s^tbS^tm^fcr-AoftSEjiics^v^, ^y y k*mmh 8&M 
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&o J; 5 fc, ^ y y KMfPti 1 8 jjs«§#pr* V V v K« 2 4 fc*5 S Ulf^l ij 
mt Z>o K*WWfe l 8 tt, #0 y- K l 0 tiiiji 5 y ^ a y 

at, y— ki o mi-? v v k 2 o {cg^tismra t , 

E &&]ffim 10 01: Jzfttiu y- K 1 0 3as*tt|-f-5!R*^*Rt/, « 

ifr©^y 5/ K#»j^5*?-tf-A©mifc!;fc, mm©* y- Kxrfl«fc©^y y 

K«fc«MiP"t-S - i: 5„ y- K«K*sa«©* y- Kfc 

WESrfttbPU *»©#y-Ki oic, te*«wsitti-«*y-K»/jN«jEEa(^-t 
ft-m«£ftTv^f;:£>, »©# y— k i o m-ttLW^aoaansrgsKi- 

-bit* zMtMDjj y — k®h 3 2 $K zti'ehnm&mni-zxy 

m 3 » % ji^4o kkw- kaxfeauB©* y- k i ompmw v y K2 o ©gs 

S©-^©tftPJ0-efcS o HI 3 (a) {4, «^4Ox0SfiSBIt?&!K 12 3 (b) H\ 
lSSfc©# y- Kfttflgft©*' y ? K#Rtt ttbfc^ 4 0 ©jgSSr^-n 1213 (a) 

K2 0tt, 0 3 (b) fc^f* 5 v h y **J|KtelS!tt bftZo *flUc*sv>TH\ 
B3 (b) fc*JV^XjlM|-Cffl**t*:ra-©«*K:*)5*y-Kl O&tf^y s> K2 
Ot, K-©*y-KfKSi3 2^b«JE^fWQ£ft5 0 o*!K ?MJ^^©^ 
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#y-Ki oicwu ^hy^^^w^e^igBf^^v^cimiE^m^n^, $i 

*HF-4 0©j£t5fc:*5Vvt, iBJ^ffifcffiOtf&S^TfcoTfc, v b y * 

u m-? k a ©mum? 5 c t &v # § . 

Sfcu W*V~-J»3umm 0 0i* s «ft©^!J y K2 0©*#JS©^!J y K2 

0 ±9XK:*MM© % »©^y v K2 OOjSffifclSlRj— Srt 

5#^4 0©j£SfcMlttft#flK::i8VvC\ **WSI©^y y K2 0 £«H*US* 
S©*l^$-««3 4*HH:fl|iL5iidS»*LV\»ir$-«i«: % B3 (b) 
lc*cfJ:5^ *ft©*y-Ki ORTm&nrv? K2 0©*flfc % WkfOUV 
-Kl ORtflggc©^!) y K2 0«rHtfJ:5K:«rtfe*i/W5ri:3JS#*LV\ ft. 
fl-JH©^!) y K2 0iB^UV^$O^l^*>-««g3 4*«*.3££K:J:!J, V 
*©*y- Kl 0S«©^y y K2 0 t3Jjp**i5«£EteS-3^T, Afl-JH© 

^y y K2 ojai3aK:3&&i-5m»fc» -te©^y y K2 oj53zzfc*^i-sm*i©*& 

-Mfto^^5-ei5. ^y y K2 0«3ZZfc*4i-*«l|Li©*&-tt*»-oJ: 
«ft©*y-Kl 0&tflS«©^!J y K2 O^feflMtStbSft*©*^^ 

y y K2 0 3»«!Wb*ifc1ff*»fe, mt<D?}) y K2 0#Kttfe;h,;^fo£WK8»#|$| 
lc»Wi-*»ffi»«r^t>J:i39*#*U\ 03 (a) fc*H-<k5l^ ^1^5-* 

®3 4 sWfctH«*#u »^^W4 o <D®m<D-M&mt> # y- k 

1 0*>feJfcttJ$Hfc«l*W^4 0©ii!lffi(cPJjtL, 5#^4 0©ffi!l®iC*3tt5?S& 
•^©aPWSrW^ !»«^©MfcJ:5^«r#Ii«i-«rias-T?*5. 

«WtcgfJR*tifcje2M3 8 kZftU 3?2«|g3 8fi, «ifc©^y y K2 0 
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©rt©ioi, mi^5-m@3 4^Lxm^w«^$ti, mmtshtcyv 
y K2 o bmm-<Dnt±ft$z.tbti, I2«g3 8it s&^m&wxLfefts;: 
^w*u\i2ii3 8tiiti3 6 b<Dm&.mz^^Mmm4 21m 

m 2 4 1'tLt^f t * 6> 4v^ak©«j*sra6f sttitT?*) s - 1 l 

V\ fljfcff, y K3 0t5 0 k V »12 0 

0±|fPt^ig^LM2 0©TSUtOMOffittfl[*0. 5 GQfrh 5 0 0 GQSSfc 

bio on AUom^tsKti,ASiftii2 of::*5it5sm^^«t5m#w» 

SrHf^Jlo^y y K«JE«2 4|ciMUIf*tt*fe*v\ > *fc,ilSfiif«2 Ofi s 
»fl:>r^^^A«©Aj|itt{b<feSr^tfiiis»*Lv\ ft£&ilJl2 0 

2 0 aWb-f ^ i? V a tr-^tf - b fc J; *> , A&ftK 2 0 ©±gp <b ftteftm 2 0 © 

iftf-A4Mi:ooit 0 ^.t 9**o*y-Ki oat; 
»©^y * K2 0 t|ft»**LfcSSMK:K»t6*L,*l ^^#13 4 tl^W 

citKRs tbsur 2^5 -mm 5 0 *HK:<i*.s ^ b twti lv\ m 2 -mm 

5 0tt,*y-Kio Wy-Fltt3 0 k&Wm-r&G&m4 4£ffl£rJ; 5 
lORttfeih/r^s:: i W£Lv\ W4 4it #y- KilRAs o©#y- 

T±<s*fc, ioo»«»4 4is, ioo*y-yt»3 2it*o*y-K 
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y ^ ?y y hmjfefc#**fc»©*»©# y- k*— :y>t, i y- mil 

3 2#A*jE£Ri;&P*5«»©;fry- Kl 0 ttft^tiMfo Ltcm&O? V y K2 
0 i:*»05^yy KBSS2 4 fc£**ttfc^t5tt»©^y y K^-^fctt, 
1*OH5JBE^-^/u5 4K:'^**uS©38«#*LV\ S5JE^-y>te, % 

si£»©# y- K^-y/H^^$tifc»©^y- k i om^-ttmmc^b 
^aveti©^^ o. 2&jf^v&.±x*foz>^kmj$iL\<\ mz.if, zti^ti 
3. 5¥*> y^TT'fci?, o. 2^^ y^±u:«i 

^3 5 2 figB©K£g©&yb£Kt\ ®^t?-i»£*f < $)J#p-f 5 - t 5 B 
t1t s *y-Kl 0©^m*JiE^t«fefc1-5ri:fcJ;!J, * y- K 1 0 SrHttWlc 

£fc> ft^tr-A^^m 0 ohu »^4 0tj;9«Sc©*y-Kio&t«!S 
1 0 0 it, W40 ©«**l»-*m*K:fito J: 5 fc, il» 6 4 fcfetf* 
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bHfc*#^4 OOJSiBoSIMWMf*r^*<i-«wi:39S-e#, 

fflkoSV y K2 Ott, 3f*©^y y K2 0 £Bf£tf>^y y K2 OteB» 
y K2 0 <tO^M(cS^<^»JBE^, ^4 0©»^!) y K2 
0 bffife<Dr*V y Y20\zm$ctZ>? x ) y K2 0 ^RtfkftfcW^ OMKg 

• EI4I4, BFf^O^y y K2 0 ts fftfe<0?*V y K2 Oizm&i-ZfV y K20 £ 
o«»»£Eo»!fiHt?*>*. B4K:*5Vvc, BfJto^y y K2 o a tgfjto^y y 

*y-K10X^!l y K2 0tt, =***«55 6 &^L-C#y—KWR3 2&t£ 
y KWR2 4 £**lttfc88l*3;lvrv^ 8 #«fci3V>-Cttx ^mHiL.^g^ 
< l&ftlSJEas, 04©^U»6 0"eS%§tL5, W^4 0 % =3^*£P5 6, Xtfl&B: 
$5 8©»if©l6iWflEA9/h*<*5J:5, «»<&^y y K2-o#Bfi$*i,w 

«r/h$<1-3£ $«B#J^ *jvPtt©^y y K2 0H&©*§^4 0, a* 

^e^© y y y kphoeml , $\ ztiztwmun 5 s nqoggft l 

1-5ifcW*LV\ B4l^ti5fc, ^y y K2 0O*«S»f47U^ 

£$^«3 0 on, «^F-tr-A4j*S6«i 0 o % mfam-vib&tKitiaBmfotoa 6 

6, ffilR]^T-fe5^2«iilR]$|J3 6 8, RXt*T-i?3 9 6 «r*Mfr*5?- + l"< 
3 5 2 t , ft^3 5 2 ^^^JEi-SSiE^ 6 2 £ SrXKHiiL ^ 3 5 
2rt©^ «£E¥86 2fcJ:9^£*ifc£|ffl^fcS3*£Sg#B\ «Jg$ilRXriiS« 
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ft-Cffl£;ft-CV>5o ftftEE#«6 2tt, f 5 2©X^t^7, 5X1 0 -1 

'Pa (lX10' 8 torr) g£fcfcflET?# 5 - U\ 

±lEtfc W a» 6> fe * J: 5 lc > ** W © if- A «^ if - A 0 

#5. 
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ft t. <o 46 B 



2 . we* y- k«m^ mm* y- kwkst^tu 
6. twww-ri, 
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7. mwf-izx Qwmatim* y- v%.xm&<oimyy v Ftmrnztitc^m 

{£< ft 5 J; 5 te:ffi1ti**L-C^S£ Sr«p«fci-5»*g 1 8 OV^^^BBtt 

10. zMtinmBxy-hizttj&Lxm-tbfos zft m©iie* y— v\m 
an* *i3*be* n mm* y- Fmmfr&m-tzmizoiftMMx v m^mmx% 

11. ztrttHDffl&y y v K^^i-5MfB*y— k©to^*i-l-c, -ett^n 

ihio <mN-rftMwM©m^fc*-A£^* 0 
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Mat, 

i4. io©tfii5^y-KmM^«H^R]jjp-t-5 : iSic(DitfiB^y--Kic, 
ntfmy^9^ y hm^fc-^x. 5 y— K^-y>^ 

1 5 . fulB# y- K©*fgatt % 3 . 51*?!) OT-Cfc 5 > M!B# V- KOftf* 
1 6. ttflB^JcJ; 0, tt»o«fflB*y-KRt«l»[©HHB^y y KA>fc*6*$*L 
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1 6 ^ie^o«^ t -a»^« 0 
1 8. mx-\?-Mz.&*) v ^zn%i-5n*¥~-j»m&w?hix, 

.19. tm***— tnaim^ xtwswB^^-^sr»*fti-5f-Y^ 
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